GLUT4: a key player regulating glucose homeostasis? Insights from transgenic and knockout mice (review).
Studies in which GLUT4 has been overexpressed in transgenic mice provide definitive evidence that glucose transport is rate limiting for muscle glucose disposal. Transgenic overexpression of GLUT4 selectively in skeletal muscle results in increased whole body glucose uptake and improves glucose homeostasis. These studies strengthen the hypothesis that the level of muscle GLUT4 affects the rate of whole body glucose disposal, and underscore the importance of GLUT4 in skeletal muscle for maintaining whole body glucose homeostasis. Studies in which GLUT4 has been ablated or 'knocked-out' provide proof that GLUT4 is the primary effector for mediating glucose transport in skeletal muscle and adipose tissue. Genetic ablation of GLUT4 results in impaired insulin tolerance and defects in glucose metabolism in skeletal muscle and adipose tissue. Because impaired muscle glucose transport leads to reduced whole body glucose uptake and hyperglycaemia, understanding the molecular regulation of glucose transport in skeletal muscle is important to develop effective strategies to prevent or reduce the incidence of Type II diabetes mellitus. In patients with Type II diabetes mellitus, reduced glucose transport in skeletal muscle is a major factor responsible for reduced whole body glucose uptake. Overexpression of GLUT4 in skeletal muscle improves glucose homeostasis in animal models of diabetes mellitus and protects against the development of diabetes mellitus. Thus, GLUT4 is an attractive target for pharmacological intervention strategies to control glucose homeostasis. This review will focus on the current understanding of the role of GLUT4 in regulating cellular glucose uptake and whole body glucose homeostasis.